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10201^^429 ^^V: 2004/4/13 



[sei^si ^ 

[flieSJH 2003.04.09 

[grs°i s§] ^xixiie simfe ^ tii ss oi»-pjse bis oi 

THE CATHODE ACTIVE MATERIAL COMPRISING THE OVERDISCHARGE 
RETARDANT AND THE LITHIUM SECONDARY BATTERY USING THE SAME 

3H] 1-2001-013456-3 

iCHBieil 

[ CH £| o] SHI 9-1998-000093-9 

[5S?|gji^ai] 2001-022342-8 
ICHBieil 

[&si sea 

[ CH £| 2i 2E] 9-1999-000442-3 
[51?| gji^ajt] 2002-089286-4 

[£S°I ^SH3|] OIXHt! 
[^§£1 S^S^I] LEE , Jae Hyun 

721205-1005717 

305-729 

CHS 1*2? A| SEI^ g^UHHOHBS 109-1805 

[^™] KR 

[&s°i ^s:u sets 

[£S°J JANG , M i n Chul 

[^BiS^ES! 730409-1017123 

449-709 

§21 A| 3§§§ SCHOHm 104-303 

[^31 KR 
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mm 2004/4/13 



RYU,Duk Hyun 

740626-1384211 

302-162 

□ 2#^A| M=? £Q^2e 108-25 
KR 



JEONG.Jun Yong " * N 

733012-1030117 

301-756 

chss^ai m=p- tt&B mmn^omm 107-408 

KR 



LEE, Han Ho 

671125-1063638 

305-340 

□ A| £§§ 381-42 LGOHttM 5B 503s 

KR 

AHN.Soon Ho 

600223-1010621 

305-707 

ch2«s}ai u&w ttMmmom^. 109-1004 

KR 

m&m M42^9\ =r^q\\ °\m mm, mmm xii6os°j ^3011 21 

s^^i (en cHEiei 
§ss (ei) 
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l42 9 aXF: 2004/4/13 



[4^£) 

[?|gfgS] 20 ^ 29,000 s 

[3K*ft9S] 3 S 3,000 M 

[*F£3^SS1 0 21 OS 

[feMS^Sl 7 9 333,000 9 

[sail 365,000 a 

[!¥A1#?] * 1. SSf/H-SAIIAI(Sa)_1S 
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#^ 2004/4/13 



[ja.«Wi 

WW 1] 
LiM x Mni- x 02 

•#7] <^<*fH, 0.05^x<0.5olJl, M^r Cr, Al, Ni . Mn, ^ Co S, o)^o]^ 
e-) l# ^^o]rf. 

^-71 is] em <M« em <>1*V ^M"^ 

S. 8 
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#^ 2004/4/13 



#*l>ij)«- 5L^^r <&^r ^ °]f °l-§-3: °1*} 3*1 {THE CATHODE 

ACTIVE MATERIAL COMPRISING THE OVERDISCHARGE RETARDANT AND THE LITHIUM SECONDARY BATTERY 
USING THE SAME} 

s 2^ 4^ ^i-g- «^ ^7^1^ ^ ^ 

£ 3^ 4^ ^l-§- <$^r %M ^7H1^ X^d sl^^'Hl ^tb ^ u}-e}- 

£ 4^ 3.91 ^ IS. S^s^ §^ ^S^l 51 ■# 

M-i: |7Ms ^-g-^H, #3\- Jf-sn x^i sl^lH ^ ¥2: 

£ 5^ 4^ <8^- ^7HH ^-^ofl ^<q. 

^-g-^H, 2:71 50^1^ «^ -g-^ Al^tb ZL2flSo]cl-. 
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1020^^2429 1^ 2004/4/13 

<ll> 3}-^^ ^oj]£ -g-^o] 3.7fl ^ -g-^ -f^r^r 

e}# #*H1 ^rtb 3^3.^ , t:^ ^«7fl^r 3# ^2)-#(LiM x Mni- x 02) 

<12> s)^<i| JfAl ^ ^J£#*} JI-§-^^m^S 7}v\-£ ?)^r °1*V 

Tfl^r ^7}S)J1 #1*. ZLfrK o)*} ^x]^ aZ^f^ S)7^ ^ € 43$ #1 

S. <&n ^ SL^ 7>%-^o] ojji 3# Tgcq o-|-§}s. s).^ ^ ^-Mfe -g-^^l 

<is> o]^ ^ oi^-s. ol^V ^]7> 7flM olefin 31 # J±J>s|3. ^ PTC^ 

511 # I&O) *>*|*}<*1 7>^^r ^Al7l3L ^-3*1 ^ ^-7)1* HTfl «H «>^*M 4 
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102(^^429 *^ 2004/4/13 

tyX\. 014. « PTC^o] cjol 44*1** ^ SiS EJ 3711 

^ ^ safe 7B^oi a^ji sa^. 

L4> ^JJNfe ^17} S)^ ^-f 3*13 ^V^-i: ^^>7l 3*iHfe 

al -^Sflofl ^.ofl <£fe ¥-71 ^7H1» Afg-^Vp ^151 <^ 

#1}. zi&iq- #*|7> 3^ 3# °1*M2. 3-Mlfe. 4*1 #^-ir -g-^l #3*1 . 

Zj-o>^^ 4 <>1# ^«J-^Pl ^^^l^lfe ^:>il7> 9X9l^- 
15> ^^-^1 7fl^£lol ^ ^3*1 <>l*r 3*lfe ^ 

^ ^s-sq^ &4. 4^31 *1* -§-^ 0 l #3*1 .#^*rfe °l-H-fe. 3^ °1 

3*14 ^ ^^ A l S^ofl 31^11 7W(solid electrolyte interface : SEI) 

*ol^a. *Blfe 4(film)°l *§^44, °H <9^4H 21* 

##4fe °1^ =^7> 3<H47fl 4fe31, °l3- *!*fl «l7>^ol ^x]7l ffl 

<16> ^7> °1*>3. ^#4 ^^^1 4^5- U-^ol ^ T^-f, <# 

A}^}^ ^-Ej Jl^o] XVs^fe 3.6V«fl £^}7ll €4. °1 3^ ^4 3L<£°] ^ °l^r 
j=L 144 ^tfl^o] J2.<*£]4, ol^ tq-A] nfl ^ iE^l 44 -£4 ^ 

A>-§-m <r &7fl €4. 

A>-§-^ ^ &7fl ^4. 444, o]^61l£ £44 -g-igol 3.7fl ^i^l ^Tfl S>7l $n 

>Hfe «j-^oi *)RV£lfe XKW^ 6 > ^* nJr 

*7l AflS.^ 7fl^ol -S-^-^ul ^4. 
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1020^^^429 %^ QA'- 2004/4/13 

£ .^fe 5*5$^ €-4* «fl^*>7l <U¥- 

4* e|# *B-*Hr ^l£7> sa<H#3-. tfl^ 

-^-Tfl #*| ^12002-65191S^I1^^ -t-^^t 3# *&Z± -SKM-i: 

<19> ^SS\^ ^-Br ^-^>3. ##7fl ^3 ^^*>^>7l 

-fofl^ ^2-7} lr^^ #3H7> "g^M-Jl -g-^o] ^ ^o) 

3E7> tfl^^ ^fl^ ^ 2002-24520 Jl^^^ «I3 -f^rtb % 

^o]7> «iJ<HM-*l &7fl *H ^ 4^ o. 7flAi^|-^cf. o] ^-foflS ^ 

<20> ^ ^A>#^ 3)-^ %7\A3. f^^M 3# ^f* 0 <3^-««-*Hl A> 

-§-!• ^4-, ^# -SW§-o] f^^of^ ^3Sj^ ^^17> ^4 ^4 -g-^ 

w]7>^ ^--g-^- s^f-^-S^ sf^^i iL^l- M-^ifl^^ ^^S] -g-^ 
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1020^^429 #3 °d*V- 2004/4/13 

<21> UH*M. ^"71 7}^S. «H, ^1-8" ^7>7j|S.-H #^2:^1 3# ^ 

l 

<22> & *J-#^Fb ^ ^1"^: b1# °1*> # 

is}±r ^8 AS £Rfr °1*> #*|-8" °cf^ ^ °1» 3# °1*> 

<23> [S^-AH 1] 

<24> LiM x Mni- x 02 

<25> #71 -aW-H. 0.05<x<0.5olJl, M£- Cr, Al, Ni, Mn, ^ Co AS- ^l^M^ 

<26> °}*\ &x}t= a) #7] #^3] «y=^- Xf"^ b) 

c) £-Em £ d) a) #^4- ^-sfl^ 3^1^ ^-fi-*Hr *l^r3l*R^ 

<27> 6}f>} ^tg-i- ^.c}- #41*) -t^^rtf. 

<28> M. ^^1^ ^MS A>-g-S)^- ej^- i&Ti <Q-^-#^r *M 3^-*| IS. £. 

<29> [S^H 1]. 

<30> LiM x Mni- x 0 2 

24-9 



1020^^5429 *^ °^> : 2004/4/13 

3i> #7l -*H"H, x^r 0.05<x<0.5<>lJl, M^r Cr, Al, Ni, Mn, ^ Co £-3. ^l^M^i ^£-3- 

32> <#7) 1^1 (LiM x Mni- x 0 2 )^r -f^T 1 -^ 3r*>3^1 (monoclinic) 

HL^ AV«J-^7^1(orthorhombic) SEfe ^-«<H^1 (hexagonal 7>x]^ ^o.5L, E}#7}-Ji^Hm 
(Li 2 C0 3 )£r ^^#(Mn 2 0 3 ), ^ W * jn^ ^3 

=33> [S^M 2] 

=34> LiM 2x Mn 2 -2x04 » 
<35> ^-71 -aH-H. x^r 0.05<x<0.5°"|Jl, M^r Cr, Al, Ni, Mn, ^ Co <>1^<^ ^^-3, 
^>M- -S^fe ^^14. 

<36> ^^2-^. 7 >^1 3j-«H 1^| Bl# ^ l°fl S.*13<H *Ul, ^» 

<3?> £ 3^- ^-7] *fl2:W<HHl z\n sr^H i$\ 3 # ^ -M-M X^i sj^^^l ^ 

^■2**} ^41- q-B)-^ 3}o]t}-. £3i ^I^S 1^1 ell- ^>s(-lr 0 l ir^H^* 7} 

<38> ^ f fat 7>^1 3*flH} is} ^ ^rsl-l-^: ^ ^ 3L-ir°l D fl-^ 

^Tfl t+eh-^i, o}^ S oi 3*1 » oi-g-^M ^ ^€ -e-^-i- m-^-ss ^ 5» ^ 
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1020^p?429 #3 «J*>: 2004/4/13 

n> > «j-^6flA^ Jl^o] 7\£\ 100%cU 7>^^^-S. «g 

^M^, 2:71 503 ^ -g-^r £ 6<*H ^-<?im *T Si^. 

C39> ^ 7>^1 1^1 3 # ^5j-#^r 3^*B ^ *1 "€^> ^ 1* 

<40> tr^A-l, <#^- $5.$ ^7H1S.a| 3}--5H l^ el# ^#^r ^ofl ^>^m, ^ 
<4i> s}# °1^§: #<>1 ^ *>3*-§- ^ *>7l 3^H. 13. a^sl^ %- 

A], S?-*M l^j 51* til7>^^.S. «l7>^-i: JL^«fl 

*l, ^^A] -g-^ ^^1^- ^ ^HO.S. ^^^m, ^7ltb ^ ^°1 ^ 

7> ol^BflS. ^} ufsj- &rfr#c] ^tflS. ^£|*1 €-^l7> A l # 

^*}*1 ^>7fl is}^ Wl7>^^r ^tfo] ^ tfl3}_£L7fl S)^ 

^^1^], £ o}^- ^-5}7] Wl7>^ -g-^*l ^ <$q-^ 

«17>^ -8-^* 3711 «B^fe ^^^Cl-. ^151^ 3)-^ ^l-g- ^7>7il^ ^ 

^Bl» £ 7^1 u|-Bl-t^oicl-. 3fMj-^Al'^^ ^oj-ol 0 V7f ^ nfl^l Sf^-^io-l sl^cfl £x]£i\ 

^^>s. T^i-a-sm, &*\&( o V7> € 

#$7} £*M 
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#^ 2004/4/13 



^Tfl ^-q-ofl^ ^-e) o}jz-o] x^Sl^ -M 

-oofl^ o^oj £<ft 7 }. ^ ^3 3$H1 £^>7l ^ofl 

6^3). ^-0>^7ll ^^1^ Aj^-Ol 

*H &7ll S)3r SH**. 

rf. A^tfl, ^71 ^# ^ ^VsH-^r ^4 W]7>^ -g-^ 2^*0 #^-5. 

^, -S-^-ir -S-IH ^ 90% 

<44> ^-71 x ^ 0.05<x<0.5 ol<H°> *Rr3l, x7> 0.05 ^l^^ ^-Mfe °1 

^ -§-*fl<q. ^ ^-ti>-§-oi ^ 7>^°1 X 7> 0.5 ^-Mfe- 

* * ^ $m ^is-^m. 

<45> ^-71 sj-I^H 1^ ^r^# (LiM x Mni- x 0 2 )^r ^ 100 tfl^> 

1 ifl3 50 W 37}*Kr 3^3 **3. #3 333 13 3* ^ W^l 

^3 ^3 1 nl^Vo]^ 4^ Al^Al <#^-<3] ^oj-o] *>7^>7l ^ofl -g-^3 ^^-ol ^ 

5)^ o.^- ^^]ol ^ AVsl-Slfe 3.6 V °]J=L?\} ^ 
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1020^^429 ^ 2004/4/13 

:46> #7l 5}-^ 1^ M^r Cr Sl^r Al^JL, #7l 3*-*H 1^ x ^ 0.05<oc<0.2*l ?H 

u>«*|tfh*. -8-71 M°l Cr SEfe Altt -*7l J**K| 1^ 0 Jr^3- *l5^3- ^ ^ 

jl^ jsl^ -f^^>7] u>^*m s**HI l^l 3# -aaHa-^ 4 

S^r LiCr 0 .iMno.902^> Stl 1 *- 
<47> S^r, €- *^<fl 4^ Hl7>.^ -$-^§- # ^71 3**H 1^ 3^ 

^ o^d\] ^7>^S^j, ^*1HH -S^rfe ^.^5.71- SCF (safety 

.circuit free) *r^3l ^1 -Hi *fl-f ^* Ji^S4. 

<48> ^of|^ A>^-£)fe ^ *l°l^r *R-*Rr 

^» LiCo0 2 , LiNi0 2 , LiMn0 2 , LiMn 2 0 4 , Li(Ni a CobMnc)0 2 (0<a<l , 0<b<l 
, 0<c<l, a+b+c=l), LiNii-dCodOa, LiCoi- d Mnd0 2 , LiNii- d Mn d 0 2 ( 0^d<l), Li (Ni x CoyMn z )0 4 
(0 <x<2, 0<y<2, 0<z<2, x+y+z=2), LiMn 2 -nNin0 4 , LiMn 2 - n Co n 04(0<n<2) , LiCoP0 4 ^ 
LiFeP0 4 *§-° g^B] #3} 3 1^ *>-§-^: *r , LiCo0 2 » *l~§-th}. 

<49> %#^5Ur ^ ^ ^ Sl^r si* ^r. 

^jg.^ A>-g.% ^ 5A-°-^, »>**l*|-*fe 912: ^V-g-W- -fr 5 ** it 

■^-^s. ^ &£J*|, i* ^ PVDFCPolyvinylidine fluoride) Sfe- SBR(Styrene 

Butadiene Rubber)* A>-g-^ ^o] s>tK 
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102(^^429 #^ 2004/4/13 

H(PC), ^i^f-^SWCGBL) ^1 #71 ^ nJiMlolH^ <4)» ^efl^ 7>jiMM 

H(DEC), t|p||^ ^JiUiHHCDMC), ^^^VJi^ 0 lH (EHC), g *tim 7fc>MMH. 

<52> ^- ^«H^^r ^-71 ^>iivilole 3^-^-3}. 3.^>^ , 

4* LiC10 4 , LiCF 3 S0 3 , LiPF 6 , LiBF 4 , LiAsF 6 , ^ LiN(CF 3 S0 2 )2S- ^SLsL^n 

1#JHI, #*D^ 

<54> «-^<4 S|# <>1*> ^l^-Sr ?1SL3- € -fi*^, Sfe (pouch) ^ 

<55> ^o], ^tgofl 4 5^ til 7>« -g-^o] 30% o]^>Ol ^ %Sr^ 

<#^-6fl ^"71 1^1 ^#(w>^*»l]fe LiCro.iMno.902)^- ^ 

^7>>I1S. ^7>*><^ a]-^ 90% o]#<£) -g-^ 9X3- -§-^-ir 

^Al^lxl ^rf. ^ wl7>^ -g-^o] 30% o]^-oi ^-foflfe- -g-^o] aj-o}^ 

J£ o]-iJ)e)- <£^-ofl #7) 1^ 50f^% °1^8: ^7>«fl^> SHr^l, 

o)Q\- ^O) SJ-^ loj ^0_S, |7}f ^ 4^ ^*H, ^^H^ 7^>, 
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1020^^429 *^ 2004/4/13 

57> [^Al^l 1] 

S8> ^-£-3. Bf^^l 383562 3-7)$ *ll2:*>$^. 

•59>' olnfl, <#q. LiCo0 2 * *V§-*Ml, ^-7] <$q- «r#^ 100 ^Wfl tfl^ LiCro.i 

Mn 0 . 9 0 2 l- 8 ^7>^cf. 

ceo «^7H1^ LiCro.iMn 0 . 9 02^ ^ ^ 

lOOOSL^ ^rS^H 12*12: ^-<& «l7HH ^ ^r^l^ 4*1 H00£^ 

(super-p), ^tlMl^ PVDF Ji^>» a>-§-^«zl NMP^l ^7>^ «■» ^r*N» 

»1S^r ^ Al 3 #31 3H1 3*8 "SH 0 <H-fr *flS*VW- HLth ^ Sl^g-* 
^^(l^^-S^ 1M LiPF 6 ^l EC/PC/DEC31 -§-«^ *1~§-*M ^#3^1 #*!« 

<6i> [tilJI^ 1] 

<62> Aj-71 ^AHl 14 -S-^tt ^A^>S|, ^oll 32f^ ^7H1 

(LiCro.iMno. 9 0 2 )» A >"8-^1 ^ ^t^t}-. 

<63> i] 

<64> a>71 -£aH i ^ a] jslc^I ^2:^ sH^l 383562 aL7l^ tfl 

3. £ 8<^1 M-^SM. ^>fe ^ 0.2C, 1C^ * 
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1020^^429 2004/4/13 

s\ o.2C, ics] ^-g-^ ^411- AA s. s<M & ^ 

JL^^- M.*m-. #7l 1 g «1 51*11 lofl tfl^H 3^ ^ 

21 383562 3.7)9] elf- ^JliL ^«<H*l 7l§ #<a*r 
^ ^1S*>^^. oH 7l§ ^^>« ^8*H *H1 %*ll 

3l*l vflofl^ 7l^ ^°fl tfl^r ^21 ^7> <H^>fl Tl^V^l* "£°r S.^.- 

C65> 1^1 ^-f £9 1- ^l^^l #^*r Cl l ^ 

«=>} i+Afe s8^^(plateau)ol flM- *r $X^- 5L 103 4i*H 1*1 ^3 

<66> n^-eH, ^ofl nl-s.^ «17>^ -§-^=°l €- LiCro.1Mno.9O2* $7>*M <£ 

-g-q-s} tii7>^ ^o_3.*| ^ *i -§-^3 #-£•£ /&*i 

«H ^ .MS. -8-^1 3.7fl tol^l^l SMI 38**. 



Ml 

<67> O^HM Z><>| ( <£=-6|| ^-7] 1^ 5|-^-l-(«>^-3]*}7fl^ 

LiCro.lMno.9O2)* ^3 ^1-8- *M ^7}^1S #71 3f« 0 V^ tiJ-^-g- % 

^7>»l7> -l-q-^ «l7>3* ^L#«fl# ^£21 Bl* <>]■& SE*r =L °1#^ 3# *1^ 
•fro*M, s.*l a)-^ X\-QX\ -g-^°l ^7>«- ^*|*r°l A]^ ^ 90% Ol #^ -g-ig= 4* 
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1020^^429 ^ °^> : 2004/4/13 

^-71 IS. SAlS|fe f^S^I ^ ^Shl-^: 13) S^Kr 3* ^<L3- 

LiM x Mn l-x02 

^-7] *\dfl*\, x^r 0.05^x<0.5^lJL, M^r Cr, Al , Ni , Mn, £ Co 3. <>l^*l i-S^- 
2] 

*1 1 *W fl^W. ^11- ^ €°1 ^ ^^i- 100^ 

3) 

*ll 1 ^-ofl SJM-H. -*7l ^^2:^ ^ ^rsl-l-^r LiCro.iMno.jA^ ^ 

4] 
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2004/4/13 



LiCo02, LiNi0 2 , LiMn0 2 , LiMn 2 0 4 , Li(Ni a CobMn c )0 2 , LiNi 1 - d Co d 0 2 , LiCo i- d Mn d 0 2 , 
LiNii-^Mnrffc. Li(Ni x Coy3Mn z )04, LiMn 2 - n Ni n 0 4 , LiMn 2 - n Co n 0 4 , L1C0PO4 ^ LiFeP0 4 S. o)^o\& 

^7H*l, 0<a<l o]5L, 0<b<l ^131, 0<c<l a+b+c=MJl, 0^d<l 0< 

x<2 »laL, 0<y<2 ^lJl, 0<z<2 <>1jl, x+y+z=2 ^3L, 0<n<2 

<$7) ^1 1 ^ vfl^l 4 *J ^ <^ ^ °1*> ^-8- °W S. 

■g-*Rr ^-^^S. isRr Sl# °1*V 
1$^* 6] 

*n 5. &<^, 

^■71 ^ *>7l IS. S^lSl^ B]# ^ ^5)-l: 0 l Bl# °1*> # 

«r sl# °1*> 

[S?-*H 1] 

LiM x Mni- x 0 2 

W«W 2] 
LiM 2x Mn 2 - 2x 04 



24-18 



102(^^429 *3 <^> : 2004/4/13 

#7] *HH, X fe 0.05<x<0.5^JL, M^r Cr, Al, Ni , Mn, ^ Co SL2. °1^<H*L 

7] 

5 W SW, tW3£t LiC10 4 ..LiCF 3 SQ3, LiPF 6 , LiBF 4 , LiAsF 6 , ^ LiN(CF 3 

#7l #*fl^ WS-fc-.**** 7>MHB(EC), = ^V^HHOPC), ^H^S.^ 

^(GBL), ^vflolH(DEC), ^«fl€ ?>JiT4|*>lH(DMC), ^m^^^MS (EMC) « *H 

-§- ^SiS. "&Hr °1*V 
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rJ 
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5] 
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Al 2}- Time (hours) 
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temational application No. 
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